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Description the fuel oells stack ^ as to romb\/e a gBnerabd ehergy. 

pooS] In order to secure th^ga^flw^^ passages arid 
BAOKQROUND OF THE INVEMTION constructing ttie llow paeaafle for ttie cooling water, the 

fidw ]p^s8Bg#s, for the fuel gasi' the oxidM^ 
FIELD OP THE INVENTION and the cooling water are made of a material which Is 

• excellent In conducBvlty, the esparator for sealing and ^ 
[0001] TTie present Invention relates to a fue( pells • separating the respective fluids fiom each otiier and the' 
stack which uses a polymer eledfolyte memtwane typo .' gasket are required for the structure of the fuel cells 
fuel cell employing a hydrpgen as a fusi and employing s^cK and a high density ^rbon or the nka is eniplo^ 
en air as an cKldl^ng agent. for tiie material ol the eeparator. 

. [qOQT] in the structiire of the conventional fuel cells 
DESCRIPTION OF THE PRIOR ART Stack menUoned above, flie fgd gas flow passage, the 

ooddlxlng agent gas flow pasrage and the mllr^ water 
[0002] A polymer electrolyte membrane type fuel cell flcWtf.pEtesa&e are formed by cutflng the hfgh dansi^ car- 
uses an ion exchange membrane corresponding to a ; . bon 'Separator, Howqwer, ainds the gas flow passage is 
f bead polymer electrolyte fbr an electrolyte?, a generally , oomplof and it Is compteir and hard to cornet fte gas ' 
GchematlcviewthereoFisshowninPig. 6. InthisGtruc- flow jaa&eage by cutting the high den&fty daibohp th'i 
ture i^ng the ion exchange men^rane 20, a fuel cell S3 ' prevents a co^t reduction. 

corrBBpondlng to a unit battery Is constituted by fbrmlng I00D8J * Rirther, In tha fuel cd|s atacK mentioned- 
a positive pole 21 and a negative pole aa in a lay^-ed a> above, eince a pluralHy of separators, gaskets and fuel 
shape on both Gurlaces of the Ion ejcchangamembrafre , celle oells-, are laminated and constructed, a large 
W and combining them. In the case of employing a nun^er of parte which are .necessary bi an aee^bling 
hydrogen as a fuel, In the negative pole, the foBowing • process of the fuel celle stack is requiredi a positioning . 
reaction (a affected on a contact interfscs between the Is.haitl due to a large number of parts, and much labor * 
catalyst and the polymer electrolyte. ancj time Ss required, so that this prevent a cost reduc- 

ton/. 

^ + ae' [0009] As a method of solving the problems m^*' 

Hpned above. th«-e has been daclosed a tectaiique for 
[OOOS] Further, in the case of employing an oxygen as redudngaooetfOrprooeesingtheseparatorsuchasthe 
the oxidizing agent irt the positivt pole, the following sinjcture of employing a metal material fomting a pro- 
reaoHon ie affected* so tfiat a water Is produced. jection fbr the separator (Japanese Patent Uhexarrdned 

PubIica£on No e-223237), the stmcture of the gas flow 
1/20^ -f 2xt -> H2O passage using a porous plate or a corrugated plate 

(Japanese Patent Unexan^ned PublicaBon Nos. 8^ 
[O0D4] The catatysloorreapands to an activating point sff . 130023. 6^823836, 6-198177 and 8-203543) and the 
fbr tiiQ reaction, the electrode layer correeponds to d . nke. . 

transn^ng body for an eloc^on in the reacfa'pn, arid the ' tPOl 0] Further, there hea been a technique fbr reduc- 
polymer eleotralyte corresponds to, a tranariltling body ing a number of the parts such as the structure of into- ' 
for a hydrogen Ion. The fuel cen £3 Is structured as ' grating the electrode with the gasket- (Japanese Patertt 
shown in Rg. 7 such that a fuel gas flow passage Is « Unexamined Pubncation Na S*45617), the slrucfcire of 
formed on one side sur^ce and an oxidtelng agent gas adhering and Integrating the gasl^ with the metal sep- 
flow passage Is formed on ihe other side surtece, and a ' arBrtor (Japaness f^atent Unexamined. Putaication No. 6^ 
lamination of each of the fuel ceDe Is perfonned biy b^ng 196177} and the like. . 

connected in aeries with using ^ Separator [)tate&4hav- [0011] However. In the convenlioniri techniques men- 
ing 4ie fuel gas flow passage end the oxidizing agent 4$ tioned above, it is not possible to si^ldentiy seoure the 
gas flow paBSage for supplying the fuel ^aa and the oxl- ' , same gas flow passage as that in the case of process- 
dlKing agent gas and ^ecQDllrrg water flow paeqag^ loir , hig the high densHy carbon separator, and fUrtlier, there 
cooHng the fuel cbIIb sta*, and a ga^ S5, forming a " fa not ehown avmethbd of easily conatrucBng the flow 
laminated body 23 as ehpwrt in Fig. 3 so as to form a paseages and reducing the number of the parts, 
fuel cells stack and fastening by an end piate' £7, . 

thereby forming one power generating unft SUMI^RY OF THE INVENTION 

100051 The fuel cells rtself oonslituted In this mannw 

becomes a heat generating source since an energy cor- . [001 2] An object of ti^e present invention Is to provide 
responding to an excessive voltace in correepor^enoe a fuel cslls stack which solves the convenfional prob- 
to a current density caused by a power generafion at a ss lems mentioned above, constructs a flow passage eas- 
timeofgeneratingapower Accordingly, in order to keep ily securing a sufficient gas flow passage as well as 
a temperature for operating the fuel cells to an optimum reducing a nun*er of parts and can reduce a cosi 
state, it Is nece^ary to Introduce the cooling water to. [DOISJ In order to edv© the proWen® maTtionsd 
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abo/e, in accordance with the (ve&ant inventiorti there 
i8 provide a fuel cells stack compriGing a plurality of 
fuel cells each arranging an electrode on. both elde of a 
solid eleotro[/te, separators each constituted by a gas 
impermeable and d^e plate having a conductivity and 
' gaskets laminated to form a pluranty of layers, a fuel gae 
flow passage lor supplying a fuel gae to the fuel cell pro^* 
vfded on one eide eid&ce of the fuel cell, and an oxidiz- 
ing agent gas flow passage for supplying an oxidizing 
agent gas to the fuel ceir provided on the other side sur- 
l^ce, wherein any one of the fuel gas flow passage* me 
opddlztng agent gas f bw passage or a cooling water flow 
passage used for eaol[ng the fuel cell is provided on tiie 
. side surface of al least one of the fuel cell and the lami^ 
nated separator, and the fuel gas flow passage, the oxl- 
dicing sg^nt gas flow passage and the coding vvQter 
flow passage provided in tie separator are cortetiti^ 
by a oonibination of the gasket integrally formed with the 
separator and a diffuse fbnned by a porous body or a 
corrugated plate made of a material having a oonductiv- 
rty, whereby it re posstble to reduce a number of parts 
and reduce a processing cost of the separator by inte- 
grating the separator, various klnd$ of f kw passages 
and the gasket. 

[0014] the fud cells stack in aosordance with the 
present Invsntbn te stitctured such that any one ot the 
fuel gas f bw passage, the oxid^big agent gas flow pas- 
sage or a cooling water flow pa$$ege ussd for cooling 
the fuel oeA is provided on the side surface of at leaet 
one of the fuel cell and the laminated separator, and the 
fu^ gas flow passage, tho oxidizing agent gas flow pas- 
sage and the coding water flow passage provided in the 
separator are constituted by a combination of the gasket 
integrally forrned wttfi the separator made of a gas 
Iftipermeabte and dense plate having a conductivity and 
a diff user fbmned by a porous body or a corrugated plate 
made of a material having a conductivity. 
[001 Si The present inventbn is constructed by simul- 
taneously integrally molding various kincte of flow pas- 
sages to be formed together with the ga^ on the gas 
Impenneabje and dense plate having a conductivity cor- 
responding to the separator, l-bwevsr, H Is hard to con- 
struct the conrplex various kinds of fk>w pase^es only 
by the gas^ Accmflngly. a rough f k>w passage is con<^ 
structed at the same time of a construction of the gas^ 
Ret, and a oomplepc flow passage is constructed by 
combining the dtffuser constituted by a porous body 
made of a moterlol having a eonduclfvlty or a eonoj- 
gated plate In order to supplement this. It ia possible to 
e&eily construct varfoue kinds of flow passages by 
attaohir^g the gasket and the porous body made of the 
material having a conductivity or tha conugated plate to 
the separator so as to integrally moid. Further, since the 
structure is integrally molded, a nurhber of the parts Is 
reduced, a positioning can be easily performed in the 
case of lan^nating and constructing a stack* a labor and 
thne Is reduced, and a cost can be reduced. 



BRIEF DE8CFIPTI0N OF THE DRAWINGS 
[0016] 

s Fig. 1 is a schematic view of a fuel oells stadk in an 
embodiment in accordance wHh the present inven- 
tion: 

Fig. 2A id a schematic view of a fud gafi flow pad'* 
sage of a separator A in an embodiment in aocord- 
10 ance with the present invention; 

Rg. 2B ts a sch^natic view of an acidizing agent 
gas flow passage of the separator A in the en^i- 
ment In acmrdance with the present Invention; 
Fig. 3A is a Bchematic view of a fuel gas flow pas- 
16 eage of a separator B in an embpdlmarrt in aocord- 
ance With the present invention; 
Rg. 3B is a schematic view of a cooling water flow 
passage of ^e separator B In the enibodiment In 
Bccoidance with the present invention; 
£0 Fig. 4A rs a schematic view d an oxidising agent 
gas flow passage of a separator C in an embodi- 
ment in accordance with the present inventon; 
Rg. 4B is a view of ,a surface of the separator C In 
the embodiment In accordance with the present 
8S Invention; 

Rg. 5A is a view of a surface of a current oolieobr 
■ A in an embodiment In accordance wlfli the present 
hvenfion; 

Rg, 5B is a 8chen»tic view of a coof ng water flow 
so passage of the curre^it poltector A in the embodi- 
ment in accordance with tha present invention; 
Rg. 6 Is a schematic view which shows a principle 
of a fuel cells; 

Rg, 7 i$ a schematb view of a f tow passage in a 
conventional fUel celte separator; and 
Rg. 8 is a schematic view of a conventional fuel 
ceils stack 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

40 

[0017] Her^nafter, an embodiment tnao«}rdance With 
the present Invention will be In detail descrQ>ed b^cw 
with r^erence to the accompanying drawings. 
[D018] Fig. t is a sdiematic view which shows a sfruc- 

4S ture of a fuel cells stack in accordance with the present 
embodiment In Fig, 1. reference hun^al 1 denotes a 
fuel ceV genemting a power by a hydrogen end an air, 
which Is structured such that a positive pde end a neg- 
ative pole are fonned on both surface of an ion 

60 exchange membrane In a (amlnating manner. Refer- 
ence numeral 3 denotes a separator A obt^ned isy inte^ 
grally molding a fuel gas flow passage 6 on one eurtece 
a separator 2 and an oxidizing agent gas flow pas- 
sage 7 on the other surface thereof. Ref^ence nunoeral 

6$ 4 denotes a eepai^r B obtained by integrafty nrioMing 
the fuel gee flow passage 6 on ono surface of the sepa- 
rator 2 and a cooling water fbw passage & on the other 
surface thereof. Reference numeral 5 denotes a eepara- 
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tor C dbtedned by irrtegrally molding the oxidizing agent 
flow passage 7 on one surface oF the separator. 
Refdreruid nurneral 9 denotes a current collecting plat9 
and reference mimeral 10 denotes a curront collecting 
plate A obtained by integrally molding the cooling water e 
flow pddsage e wfih the current collecting plaie d. These 
parte are arranged in suoh a manner that the fuel ga^ 
flow passage 6 and the oxidizing agent ga& fbw pas- 
eage 7 are respectively an^nged In both sides of the 
fuel cell, and ^e cooling water flow parages 8 are io 
arranged at a number necessary for cooling the fuel 
cen. In the structure ahown In Fig. 1 , a lamination is pe^ 
fbrmed in the order of the current collector AID - the 
aepaiHtor 05 * the fuel cell 1 - the separator B4 - the 
separator C5 - tfie fuel cell 1 - the separator A8 - the fuel r5 
ceR 1 " the separator B4 - the Eeporator G5 - the fuel ceO 
1 - tha separator B4 - the current collector 8, and tfie 
structure of ^e fuel calls unit is made auch qs to 
arrange an insulating plate 1 1 on both of tiie current ool^ 
lectors and to be fastened by an end plate 12 having a so 
manifold far euppl/ing a fu^ gas, an oxidizing agent gas 
and a cooling water to the fuel cell and the cooling water 
flow passage 7. 

[0019] Rga. 2, 3, 4, and 5 respectively chow atruc* 
tures of ^e separators A, B and C and the cunrent cd- 
lecting plate A used in the present embodiment. 
[002Q] Fig.2isaBchaTinaticvlewDftheB^aratorA.!n 
which Ftg. 2A is a sch^atlc view of the fuel gas flow 
passage Integrally nvlded with the gasket on one sur^ 
^ce of ihe separator and Fig. 2Q Is a scheiTiatic view of so 
the oxidizing agent gas flow passage Integrally molded 
on the other surface, A conductive conrugated plate 15 
conresponding to a diffuser fbr complicating the flow 
passage is arranged between a fuel gas flow passage 
partition portion 1 3 arKi an oxidizing agent gas flow pas* 3s 
aage partition portion 14 which are integrally molded 
with the gaskeit and rmjghly constitute. Reference 
numeral 16 denotes a manifold through which a cathode 
(an air) flows, reference numeral 17 denotes a manffbid 
through which an anode Chydrogen) f lowfi, and refe^ 
©nee numeral is denotes a manttold through which a 
cooling water flows. 

[0021] Hg. 3 B schematic vfew of the separator B, In 
which Rg. 3A is a schematic view of the fuel gas flow 
passage Integrally molded with the gasKet on one sur* 
mce of the separator and Rg. SB rs a schematic view of 
the cooling water flow pasaaga intogretly molded on the 
other surface. The conductive corrugated plate 16 cor^ 
responding to a dtffuser for complicating the flow paa- 
sage is arranged between the fuel gas flov^ passage 
partition portion 13 and the coding water ffow pasaage 
partita portion 19 which are integrally molded witii the 
gasket and roughly constituted. Reference numeral Ifi 
denotes a manifold throu^ which a cathode (an sat) 
flows, reference numeral 1 7 denotes a mahifbid through 
which an anode (hydrogen) flows, and reference 
numeral 1 8 denotes a n^'ifdd through which a cooling 
water flows. 



039A2 6 

[0022] Fig, 4 is a schematic view of the separator C, 
In which Fig. 4A te a schematic view of the oxidizing 
agent gas flow passage integrally molded with the gas* 
ket on one surface of tfie separator arri Ftg. 4B is a 
sch^atic sn'ew of a aurfa^ on whit^ no flow passage 
is formea A conductive corrugated plate 16 corrs" 
spending to a diffuser for conplicating the flow passage 
IS anwiged between the oxidizing agent gas flow pa$- 
sage partition portions 14 which are Integrally rTK)lded 
wSth the gasket and roughly constituted. Reference 
numeral 1 6 denotes a manKold through which a c^ttiode 
(an air) flows, reference numeral 17 denotes a manifold 
through vidilch an anode (hydrogen) flows, and refer- 
enoe numeral ia denotes a manifold through wf^'Ch a 
cooling water flows. 

PI023] Fig. 6 Is a sdiematic view of the current oollec- 
tcr A, In which Rg, SA ^ a schematic view of a surface 
on wNoh no flow passage is formed and Fig. SB la a 
schematic view of ^e cooTtng wat^ fbw passage inte- 
grally molded on one surface of the current collector A 
with the gasket TTte conductive corrugated plate 15 
corresponding to a diffuser for complfcating the flow 
passage is an^nged between the cooling water flow 
passage partition portions 19 whidi are Integrally 
molded with the gasket and rou^ly constituted. Refdf'^ 
encd numeral 16 denies a manifold through which a 
cathode (en air) ftows, reference numeral 17 denotes a 
manifold through which an anode (f^rogen) flows, and 
reference numeral 18 denotes a manifbkj through which 
a cooling water fkiws, 

[0024] The gasket employed therein, and the fuel gas 
flow passage, the oxididng agent gas flow passage and 
the cooling water flow passage which are integrally 
molded ihsrewitti are closely attached to a aurfoce 
brought into contact wifii the respective flow passages 
at a time of fastening by the and plate so as to form a 
state of b^ sealed from an outer portion, and they are 
components of the fuel cell, so that a material having an 
elastiG'ity. a sulfide add resistance and a heat r^'st*- 
40 ance at about 100 ''C, fbr exanple, an ethylene propyl- 
one rubb^ (EPR] ar^ a fluorc rubber is preferable. 
Further, a shape of each of the flow passages Is not tlm- 
tted to the present ©mtxjdiment, and may be fomied in 
conespondence to an cbiect eueh as a height, a width, 
45 an Inten^l and the lifoe. 

[0D2a Further, as a material for a gas permeable 
body made of a material having a conductivity as a dff" 
fuser, a metal, a carbon materralt a conductive reain or 
^e like is emii^oyedt A SU3, an aluminum, an Iron or the 
50 like Is preferably employed as the metal, an expansive 
graphite, a vitreous carbon, a gtaeqy-llke certxin or the 
like is preferably employed as the carbon material, and 
a phenol resin containing a graphite, a phenol resin con- 
taining a carbon fiber or the like ta preiferably employed 
SB as the conductive resin. Further in order to improve a 
conoston reatetance and a conducdvityi a material In 
which a surface treatment is applied by using a gold, a 
platinum, a carbon, a titan, a metal oxide, a mtfal 
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nitride* a metal oarbldo or the lite is preferable, and in 
the case of employing the rndtal as the gas permeable 
materiel, It Is part'cularty preferable to opply a surface 
treatmerit. Further, as a shape of the gae perm^le 
body, a corrugated shape, arui a porous body such aa a 5 
metal oellmate or the like are employed. of the sep- 
arator and the gas permeable body can be manufac* 
tured at a tow cost by enfploying a metal material, and 
they can be easily constructed by constructing them by 
means of welding. to 
[0026] In this case, (n a shape of the ditfueer and a 
method of arranging the dlffus^r between the respective 
flow passagesi It 'm preferable to consider a combination 
with the respective flow passages so that the gas and 
the cooling water effldentl/ ftows, and acoordlngl/ they is 
are not limited to the present embodimeni. Further, at a 
time of arranging frie dlffuaer, a treating performance of 
the aeparator can be Inproved by connecting the dH- 
fuser to the aaparetor by a welding means such as a 
spot weidng or the like, and accordingly, ft is preferabia so 
[0027] Further, the fuel cells etack in accordance with 
the preaent invention is not limited to the structure 
shown in Fig. ^ and a number of the lamination of each 
of the parts, a laminating order and the like can be nrad" 
if led in a desired manner. 25 
[0028] In accordance with the present invention, a cut* 
ting operation is not required by conetruoting tie fuel 
gae flow passage, the oxidixing agent gas flow passage 
and the cooling w&ter fknw passage by a combinafion of 
the diffuser and the elastic gasket v^ich are constituted so 
by the conductive porous body or the conugated plate, 
and th$ number of the parte can be reduced and an 
operatlr^ performance can be improved by integrally 
forming the gasket, so that a cost can be reduced. 

SB 

Claims 

1 . A fuel cells stack comprising a pluralily of fuel cells 
each arranging an electrode on both side of a eojid 
el^clyte, separators each constituted by a gas 4o 
impermeable arid dense plate having a conductivity 
and gaskets laminated to form a plurality of layers, 
having both ends gn'pped by oin'ent ooilectorSr a 
fuel gas flow passage lOr supplying a fuel gas to tiie 
fuel cell provided on one side surface of the fuel 46 
cell, and an oxidisdng agent gas flow passage for 
supplying an oxidizing agent gae to the fuel cell pro- 
vide on the other eide eurfaoa, wherein any one of 
said fuel gas flow passage, said oxidizing agent gas 
flow passage or a cooling water flow paseage used bo 
for cooling said fuel celt is provided on the side sur- 
face of at least one of said fuel cell Bnd the lami- 
nated separator, and the fuel gas flow passage, the 
oxidizing agent gas flew passage and ^e cooling 
water flow passage provided tn satd separator are fis 
conetltuted by a conAilnation of the gasket integrally 
foitned with the aeparator and a gas permeable 
body made of a rmten'al having a conductivity. 



2, A fuel cells etack as claimed In claim 1 , wherein the 
gas permeable body miade of a material having a 
conductivity Is constituted by a diffuser comprising 
a porous body or a oororgated plate. 

3. A fuel cells stack as claimsd in claim 1 or s, wherein 
ttie gas permeable body made of a material having 
a conductivity Is constituted by a metal, a carbon 
material or a conductive resin. 

4^ A fuel cells etack as claimed in any of claims 1 to 3, 
wherein the separator and the gas pernrreabie body 
made of a material having a conducbVity are consti- 
tuted by a metal. 

5. A fuel cells stack as claimed in any of claims 1 to 4, 
wherein the separator and ^ gas permeable body 
made of a material having a oonduotivliy are wn- 
Etructed by welding. 

6. A fuel oelSe stack as claimed in any of claims 1 to 5, 
wherein ^e gas permeable body made of a mate- 
rial having a cxsnductlvlty Is surface coaled by a 
conductive material having a con'osion reaistance. . 

7. A fuel celEs stack as claimed in any of daims 1 to 6, 
wherein the c^uctive material having a corrosion 
resistance contains at least one edected from a 
grcHjp comprising a gold, a platinum, a carbon, a 
titanium, a metal oxide, a mets^ .nitride and a metal 
(^ide. 
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